INTRODUCTION
============

22q11.2 deletion syndrome is the most common microdeletion syndrome \[[@ref1]\]. These chromosomal abnormalities are often known as CATCH22 syndrome and include several symptoms such as cardiac anomaly, abnormal face, thymic hypoplasia, cleft palate, and hypocalcemia \[[@ref1]\]. Mostly, these chromosomal abnormalities are diagnosed at birth due to a cardiac anomaly \[[@ref2]\]. Using fluorescence *in situ* hybridization (FISH), microdeletion of chromosome 22 can be detected and confirmed \[[@ref3]\].

In particular, the relevance between genes in the 22q11.2 region and psychiatric disorders have been studied in several studies \[[@ref4]-[@ref6]\]. These studies have shown that patients with DiGeorge syndrome need to be importantly concerned in the psychiatric area because they can manifest various psychiatric diseases such as autism spectrum disorder (ASD), attention deficit hyperactivity disorder (ADHD), intellectual disability, mood and anxiety disorder, and schizophrenia \[[@ref6],[@ref7]\]. We report a case of patients lately diagnosed as DiGeorge syndrome after diagnosed and treated with psychiatric disorders due to various psychiatric symptoms. This case report was approved by the Pusan National University Hospital Institutional Review Board (approval number, H-1901-018-075). The informed consent was waived because this was a retrospective study.

CASE
====

A 39-year-old female patient was referred to the psychiatric department for psychotic symptoms occurred after treatment of seizure for 25 years. Persecutory delusion, delusion of infidelity, grandiose delusion, and violent behavior occurred after seizure. After psychiatric evaluation, she was diagnosed with 'psychotic disorder due to epilepsy', considering that psychotic symptoms were dominant and mostly occurred in the postictal state after frequent seizure attacks at that time.

Her medical history was complex. She suffered from many medical problems, such as epilepsy, diabetes, hypocalcemia, cleft palate and mild intellectual disability (intelligence quotient \[IQ\] 65). She had a febrile seizure for three months and a non-febrile seizure for 1 year. She had a cleft palate surgery when she was 7 years old, and she has had a language disturbance since then. She had frequent colds throughout her childhood, which may be caused by an immune dysfunction, and she took a year off at first grade of elementary school. She had low academic achievement due to intellectual disability during elementary school and could not quickly get along with her classmates. When she was 14 years old, a generalized tonic-clonic type of seizure occurred and continued despite of a antiepileptic treatment. Interestingly, the frequency of seizure was lowered after diabetes mellitus and hypocalcemia were treated in the department of endocrinology at the age of 36. However, she did not take the endocrinological medications regularly, because she did not recognize the necessity of medications due to low intelligence and had no careful familial support.

After frequent relapses of seizure due to the irregular medications, her psychotic symptom occurred at the age of 39. She was diagnosed as 'psychotic disorder due to epilepsy'. After a treatment with antipsychotics, the psychotic symptoms were ameliorated. However, her noncompliance was problematic. After all, her psychotic symptoms deteriorated and consequently admitted to psychiatric hospital for the first time at the age of 41. However, since then, she showed the course that was different from one of 'psychotic disorder due to epilepsy'. Psychotic symptoms were aggravated irrespective of seizure attack, and sometimes improved at the time of taking no antipsychotics.

Another noticeable aspect is that neuroleptic-induced parkinsonism, such as tremor and rigidity, abruptly occurred at the age of 43 years, even though in regular and consistence dosage of antipsychotics (risperidone, 4 mg/day) for 2 years. After careful history, she took relatively regular medication before the onset of pseudoparkinsonism. After all, she was admitted to a psychiatric ward due to uncontrolled side effects, all antipsychotics were tapered and changed into conservative medications (benztropine, 2 mg/day; diazepam, 15 mg/day; propranolol, 60 mg/day). After the recovery from pseudoparkinsonism, she went to an outpatient clinic without taking antipsychotics for a year, and psychotic symptoms did not recur in this period.

However, at the age of 44, psychotic symptoms, such as persecutory delusion and auditory hallucination, recurred after all, and she was admitted to a psychiatric ward for the third time. Her clinical course was atypical, contrary to our expectation. One is that psychotic symptoms did not match with the course of epilepsy. The other is that there was hypersensitivity to neuroleptic-induced pseudoparkinsonism even at the same dosage that patient did not previously show pseudoparkinsonism. Therefore, we started to doubt whether current psychiatric diagnosis was correct. In addition, bipolar disorder with psychotic features was considered, because she showed prominent mood symptoms and course fluctuation. However, the period of psychotic symptoms without prominent mood symptoms existed clearly. Schizophrenia was also considered, because psychotic symptoms were independent of seizure attack and psychiatric courses were deteriorating, but the abrupt fluctuation of psychotic symptoms and the change of antipsychotics side effect were not typical manifestation of schizophrenia. Her brain computed tomography showed bilateral basal ganglia

calcifications ([Fig. 1](#F1){ref-type="fig"}). Therefore, the probabilities of other medical problems except epilepsy were considered to explain her specific symptom. At last, we considered 22q11.2 deletion syndrome to explain her particular symptoms and performed a FISH test in order to diagnose DiGeorge syndrome. The FISH result showed deletion of 22q11.2 site ([Fig. 2](#F2){ref-type="fig"}).

In summary, psychotic symptoms occurred at age 39 for the first time. Due to the psychotic symptoms were occurred and exacerbated in the postictal state, she was diagnosed as 'psychotic disorder due to epilepsy' at first. However, psychotic symptoms deteriorated regardless of epilepsy lately and the sensitivity to antipsychotics side effects at the same dosage was fluctuated. Finally, she was diagnosed as DiGeorge syndrome, 22q11.2 deletion syndrome. She showed various psychotic symptoms, manic and depressive symptoms, violent behavior, impulsivity, intermittent anxiety, and intellectual disability.

DISCUSSION
==========

In most cases, 22q11.2 deletion syndrome is often diagnosed in the neonatal period after birth \[[@ref8]\]. However, in this case, several factors prohibited early diagnosis. First, she was delivered at home without prenatal testing. Various assessments about minor malformation were no performed. Second, DiGeorge syndrome was not early diagnosed due to lack of cardiac anomaly in this patient. Third, in perspective of psychiatry, because she was initially similar to postictal psychosis, other diagnoses were not sufficiently considered. Several medical problems and various psychiatric symptoms appeared gradually over time. Various psychiatric symptoms and atypical clinical course leaded to diagnosis of DiGeorge syndrome.

22q11.2 deletion syndrome is an ultra-high-risk status and is known to be highly susceptible to psychosis \[[@ref9],[@ref10]\]. Several studies have already identified several genes associated with psychosis. This case showed psychotic symptoms, such as persecutory delusion, delusion of infidelity, and grandiose delusion. Psychotic symptoms incidentally occurred when the patient suffered from a recurrent seizure attack. She was similar to postictal and interictal psychosis. One case study reported the relationship between DiGeorge syndrome and interictal psychosis \[[@ref11]\]. Our case also showed bilateral basal ganglia calcifications that might be related to recurrent seizures \[[@ref11]\]. However, our case showed that the course of psychotic symptoms was different form psychotic disorder due to epilepsy. This patient had various psychiatric symptoms beyond psychotic symptoms. Psychotic symptoms in this patient showed atypical course that could not be fully explained by schizophrenia. As such, neuroleptic-induced parkinsonism occurred even with the same dose of antipsychotics.

There are several genes in 22q 11.2 deletion region, especially *COMT* gene is related to dopamine regulation \[[@ref12]-[@ref14]\]. 22q 11.2 deletion might lead to *COMT* haploinsufficiency, that is, the absence of one copy of *COMT* gene (Met/-, Val/-). Val allele could be related to dopamine dysregulation, behavioral symptomatology and response of antipsychotics treatment \[[@ref14],[@ref15]\]. The defect of *COMT* gene might explain the occurrence of psychosis and extrapyradmidal symptoms caused by dopamine dysregulation in DiGeorge syndrome \[[@ref12],[@ref14]-[@ref16]\]. Furthermore, the expression of *COMT* gene could be influenced by various factors, such as circadian rhythm and stressful situation \[[@ref17],[@ref18]\]. The combined effects of those factors might have an great influence on dopamine levels in DiGeorge syndrome with the defect of *COMT* gene. These aspects might be related to the fluctuation of DA level fluctuation and the change of sensitivity to antipsychotics \[[@ref19],[@ref20]\].

Chromosome 22 is known to accompany other psychiatry disorders, such as anxiety disorder, mood disorder, ADHD, intellectual disability and autism \[[@ref7],[@ref8]\]. This case showed several symptoms of anxiety disorder and mood disorders, such as elated mood, grandiose delusion, impulsivity, depressed mood, anxiety, and behavioral problems. She also had a mild intellectual disability (IQ 65). However, there was no behavioral problem suspicious of ADHD after careful examination including past personal history and recordings on student life, which describes introvert and passive personality in contrast. The possibility of ASD was also low, because she wanted to have social interaction with a few friends.

In summary, this case showed various psychiatric manifestations that could not fully explained by a single psychiatric disorder. As well as psychiatric symptoms, treatment response and sensitivity of side effects were different from the typical course of psychiatric disorders. Additionally, this patient suffered from various medical diseases. Diagnosis of DiGeorge syndrome was helpful to understand various psychiatric manifestations \[[@ref8]\]. Genetic diagnostic approach in patients with various and atypical psychiatric symptoms could be crucial to understand psychiatric symptoms and predict the response of psychotropics in the future.
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